WHAT IS CLAIMED IS: 

1 . An error signal detectiqh method for an optical recording/reproducing system, 
the method comprising: 

(a) detecting a light incident tfirough an objective lens after having been reflected 
and diffracted from a recording medium, as eight light portions arranged in a 2 x 4 matrix, 
including four inner light portions, ajnd four outer light portions around corresponding inner 
light portions, wherein a row and af column of the matrix are parallel to a tangential and a 
radial direction of the recording rnedium, respectively; 

( /tbj ) calculating a first sum/signal by summing a detection signal from ongjaft h e outer 
light portions located in a first di agonal direction , and a de tection sig nal from, one of th e 
v|£in^r light portions located in a figg^j^ggg l 13 * direction; ; 

(c) calculating a secona sum signal by summing a detection signal from one of the 

/ ^ 
<v inner light portions located in the first diagonal direction, and a detection signal from one of 

/ the outer light portions located in the second diagonal direction; 

(d) comparing phase? of the first and second sum signals and outputting a phase 
comparison signal, and 

detecting a tilt error^feignal from the phase comparison signal! 

2. The method of claim 1 , wherein, in step (b), a jDairof first sum signals are 
obtained by summing the .detection signal from one of the outer light portions located in the 
first diagonal direction and-the detection signal from the inner light portion located in, the 
second diagonal d irection, and by summing a detection signal from ano ther o ne of the outer 
light portions located in the first diagonal direction and a detection signal from another one 
of the inner light portions located in the second diagonal direction; and 

in step (c), a pair of second sum signals are obtained by summing the detection 
signal from the outer light portion located in the second diagonal direction and the detection 
signal from the inner light portion located in the first diagonal direction, and by summing a 
detection signal from another one of the outer light portions located in the second diagonal 
direction and a detection signal from another one of the inner light portions located in the 
first diagonal direction; and 

in step (d), phases of the pair of the first sum signals are compared with each other, 
and phases of the pair of the second sum signals are compared with each other, to output a 
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pair of phase comparison signals, and the pair 
summed. 



ie phase comparison signals are 



3. The method of claim 1, wherein, in step (b), the first sum signal is obtained by 
summing detection signals from a pair of the outer light portions located in the first diagonal 
direction and from a :>air of the inner light portions located in the second diagonal direction; 
and, in step (c), the 5 econd sum signal is obtained by summing detection signals from a pair 
of the inner light port ons located in the first diagonal direction and from a pair of the outer 

in the second diagonal direction; and in step (d), the phases of the first 
and second sum signpls are compared with each other to output the phase comparison 
signal. 



4. The 
or second sum signa 



method of claim 3, wherein step (d) further comprises delaying the first 
3hor to comparing the phases of the first and second sum signals. 



5. The 
from the inner light 
detection signals from 



6. The 
from the inner light 
detection signals from 



7. The 
from the inner light 
detection signals from 



8. 



The nr 



metthod of claim 1, further comprising amplifying the detection signals 
portions by a predetermined gain factor before summation with the 
the outer light portions. 



mejthod of claim 2, further comprising amplifying the detection signals 
po|1ions by a predetermined gain factor before summation with the 
the outer light portions. 



method of claim 3, further comprising amplifying the detection signals 
portions by a predetermined gain factor before summation with the 
the outer light portions. 



;ethod of claim 1, further comprising: 
(e) comparing a phase of a third sum signal of the detection signals from the inner 
and the outer light portions located in the first diagonal direction with a phase of aigurth. 
sum signakof the detection signals from the inner and theouterJight portions located in the 



second diagonal direction, to detect a tracking error signal; and 



.) 



(f) subtracting the tracking error signal from the til t error s ignal, so that a detrack 
component is eliminated from the tilt error signal. 



25 




9. The method of claim 2jwrthSr comprising: 
(e) comparing a phase^rf" 3 third sum signal of the detection signals from the inner 
and the outer light portion^ocated in the first diagonal direction with a phase of a fourth 
sum signal of the detection signals from the inner and the outer light portions located in the 



second diagonal directi 



(f) subtracting the tracking error signal from the tilt error signal, so that a detrack 



component is eliminate 



(e) comparing a 



n, to detect a tracking error signal; and 



from the tilt error signal. 



10. The metf od of claim 3, further comprising: 



Dhase of a third sum signal of the detection signals from the inner 



and the outer light portions located in the first diagonal direction with a phase of a fourth 
sum signal of the detecti >n signals from the inner and the outer light portions located in the 

i, to detect a tracking error signal; and 
tracking error signal from the tilt error signal, so that a detrack 
1 rom the tilt error signal. 



second diagonal direction 
(f) subtracting the 
component is eliminated 



1 1 . The metho 
error signal detected in 
predetermined gain factor 



stop 



j of claim 8, wherein step (f) further comprises amplifying the tilt 
(d) or the tracking error signal detected in step (e) by a 



12. An error signal detection apparatus for an optical recording/reproducing 
system, comprising: 

receive light incident from an objective lens after having been 
reflected and diffracted fnm a recording medium; and 

a signal processor to detect an error signal by processing detection signals from the 
photodetector, 

wherein the photodetector includes four inner and four outer sections arranged in a 
2x4 matrix, to independently receive and photoelectrical^ convert the light incident from the 
objective lens, pairs of the inner and outer sections being arranged in radial direction of the 
recording medium, wherein a row and a column of the matrix are parallel to the radial and a 
tangential direction of tho recording medium, respectively; and 

the signal processor compares a phase of a sum of detection signals from one of the 



outer sections located in 



a first diagonal direction and from one of the inner sections located 
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in a second diagonal direction, with a phase of a sum of detection signals/from one of the 
outer sections arranged in the second diagonal direction and from an ipiner section arranged 
in the first diagonal direction, to output a phase comparison signal v dnd the signal processor 
detects a tilt error signal from the phase comparison signal. 

13. The apparatus of claim 12, wherein the signal processor comprises: 

a first phase comparator to receive a sum sigrj^l of detection signals from the one of 
the outer sections located in the first diagonal direction and from the one of the inner 
sections located in the second diagonal direction; and a sum signal of detection signals from 
one of the outer sections located in the second diagonal direction in a same row as the one 
of the outer sections in the first diagonal direction and from one of the inner sections located 
in the first diagonal direction, comparing/phases of the received two sum signals, and 
outputting a first comparator phase comparison signal; 

a second phase comparatoyio receive a sum signal of detection signals from 
another one of the outer sections^ocated in the first diagonal direction and from another one 
of the inner sections located irythe second diagonal direction, and a sum signal of detection 
signals from one of the oute/sections located in the second diagonal direction in a same 
row as the another one oHne outer sections in the first diagonal direction and from the other 
one of the inner sectionsMocated in the first diagonal direction, comparing phases of the 
received two sum signals, and outputting a second comparator phase comparison signal; 
and 

an adder t$/sum the first and second phase comparator signals to generate the tilt 
error signal. 

14. / The apparatus of claim 12, wherein the signal processor comprises a phase 
comparato/to receive a first sum signal of detection signals from outer sections located in 
the first diagonal direction and from inner sections located in the second diagonal direction; 
to receive a second sum signal of detection signals from outer sections in the second 
diagonal direction and from inner sections located in the first diagonal direction; and to 
compare phases of the first and second sum signals to output the phase comparison signal. 

15. The apparatus of claim 14, wherein the signal processor further comprises a 
lelay at an input end of the phase comparator, the first or the second sum signal being input 
to the input end. 
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16. The apparatus of claim 12, wherein the signaU>rc€essor further comprises a 
gain controller to amplify the detection signalsjtrom'flTeinner sections by a predetermined 
gain factor, such that the amplified detection signals are summed with an unamplified one of 
the detection signals. 

17. The apparatus of claim 13, wherein the signal processor further comprises a 
gain controller to amplify the detection signals from the inner sections by a predetermined 
gain factor, such/That the amplified detection signals are summed with an unamplified one of 
the detection signals. 



18. / The apparatus of claim 14, wherein the signal processor further comprises a 
gain controller to amplify the detection signals from the inner sections by a predetermined 
gain factor, Such that the amplified detection signals are summed an unamplified one of the 
detection signals. 
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detrack sigfial 
recording njiedium 
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detrack sighal 
recording medium 



21. 

detrack signal 
recording medium 



The apparatus of claim 12, wherein the phase comparison signal is used as a 
indicating a degree of deviation of a light spot from a center of a track on the 



The apparatus of claim 13, wherein the phase comparison signal is used as a 
indicating a degree of deviation of a light spot from a center of a track on the 



The apparatus of claim 14, wherein the phase comparison signal is used as a 
indicating a degree of deviation of a light spot from a center of a track on the 



22. The apparatus of claim 12, further comprising a low pass filter at an output 
end of the ^ignal processor, to low-pass-filter a received signal, so that a degree of relative 
tilting between the objective lens and the recording medium is detected regardless of 
tracking se vo operation. 
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23. The apparatus of claim 12, further coppr&Tng a detector at an output end of 
the signal processor, to detect an envelope^fasignal output from the signal processor, 
corresponding to a relative tilt between the objective lens and the recording medium, or to 
detect variations of a middle level of the phase comparison signal, so that the tilt error signal 
is detected under no tracking servo operation. 

24. The apparatus of claim 12, further comprising: 

a tracking eror detector to detect a tracking error signal by comparing a phase of a 
sum signal of the detection signals from the inner and outer sections located in the first 

vith a phase of a sum signal of the detection signals from the inner and 
outer sections located in the second diagonal direction; and 

a differential part to subtract the tracking error signal output from the tracking error 
detector from thejhase comparison slgnapso that a detrack component is eliminated from 
the tilt error signal/^" ~ 



diagonal direction, 



25. The apparatus of claim 1 3, further comprising: 

a tracking error detector to detect a tracking error signal by comparing a phase of a 
sum signal of the detection signals from the inner and outer sections located in the first 
diagonal direction, with a phase of a sum signal of the detection signals from the inner and 



outer sections 



ccated in the second diagonal direction; and 



a differe itial part to subtract the tracking error signal output from the tracking error 



detector from ti- 



the tilt error sig lal 



26. 



e phase comparison signal, so that a detrack component is eliminated from 



he apparatus of claim 14, further comprising: 



a tracking error detector to detect a tracking error signal by comparing a phase of a 
sum signal of the detection signals from the inner and outer sections located in the first 
diagonal direc ion, with a phase of a sum signal of the detection signals from the inner and 
outer sections located in the second diagonal direction; and 

a differential part to subtract the tracking error signal output from the tracking error 
detector from ;he phase comparison signal, so that a detrack component is eliminated from 
the tilt error signal. 
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27. The apparatus of claim 24, furtherpoifiprising a gain controller between an 
output end of the tracking error detector ot>the signal processor, and an input end of the 
differential part. 

28. The apparatus of claim 12, wherein a width of each of the inner and outer 
sections is constant; or varies in the tangential direction. 



29. 

receive 10-80% 
30. 

receive about 1 
lens. 



he apparatus of claim 12, wherein the inner sections of the photodetector 
of 0th order diffracted light of the light incident from the objective lens. 

he apparatus of claim 28, wherein the inner sections of the photodetector 
0-80% of 0th order diffracted light of the light incident from the objective 



31. The apparatus of claim 12, wherein four light receiving portions each 



including a pair 
and/or tangenti; 



Df the inner and outer sections are separated from each other in the radial 
I direction. 



32. The apparatus of claim 31 , wherein the first through fourth light receiving 
portions are separated from each other in the radial and/or tangential direction. 



33. TKe apparatus of claim 12, wherein assuming that tilt error signal levels 
detected at +1° a id -1° radial tilts with respect to a reference level are v1 and v2, 

It error signal detected in an on-track state satisfies the maximum absolute 
'/1+v2) is 0.2 or less. 



respectively, the t 
value of (v1 -v2)/( 



34. The) apparatus of claim 12, wherein assuming that tilt error signal levels 
detected at +1° arid -1° radial tilts with respect to a reference level are v3 and v3, 



respectively, the til 
about 50% of a tra 
comparison. 



error signal detected satisfies the minimum absolute value of v3 or v4 is 
:king error signal level detected in an off-track state by phase 
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